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T& Full-ScaleMark 11 CRT (Cmtaiment l?espmse‘kst) Programis in progress

at the lbkai+ura Establishmentof the Japan Atiic EnergyResearchInstitute

(JAERI). The primaryobjectiveof the cn+oing CRT Program is to providea

data base for evaluation of the pressure suppressim pool (wetWell)

hydrodyxwnicloads associatedwith a postulatd loss-of-coolantaccident

(MICA) in the BWR Mark II containmentsystem The test facilityis l/18 of

full scale in voluneand has a wetwellwhich is a full-scalegecmetric replica

of me 20°-secbx of a reference1100hS’JeMark II as shown in Figure1. As

such, it is unique in offering the opportunityto determineprototypical

pressuresuppressim systemrespmse to the I&x3!.Througha technicalliaism

establishedin 1979, the Lawrence Live~re Nati~ ~ratOrY is wOrk@

closelywith the = ProgramStaff to providedata evaluatim useful to both

the U.S. NW ail JAERI which aids activitiesrelated b advanced code

develqqnent d the safe operatim of BoilingWater Reactors (H#R)using the

Mark II containmentdesign.

* This work was supported by the United States Nuclear Regulatory Commission
under a Memorandum of Understanding with the United States Department of
Energy.



The usefulnessof pressuremeasurementsobtaind from CRT is dependentm &

degree b which the test facility wekll boundary respmse can be related to

that in the prototypeplant wetwell. As slmwn in Figure 2, the CRT wetwell

kandaries are heterogemus consisting of essentiallyrigid side walls,

flexiblemd walls,and a partiallyflexiblefloor. Prototypeplant wetwl.ls

in Japan and the United States,for which pool lod definitim is required,

are of X types: steellinedancrete (essentiallyrigid)and steelshells.

A syste!naticanalyticalstudy is underway,with particularfocus m the IQCA

itiuced chuggingphsnanenon,to provide a qualitativeunderstandingof the

possible fluid-strmtureinteraction(FSI)effects on pressuresmeasured in

tk CRT Wetwel.1. Signifi-t modificatim of an impulsivelydelivered

pressurepulse can occur at a boundarypoint due to relativeflexibilityof

that boundaryas well as b the influenceof = jacent boudaries of either

greateror lesserflexibility.The analyses,done in a &o-dimensionalplane

gecmetry,ompare the extremecase,offered@ the mtwell boundariesmodelled

as wnpletely rigid,b - caseswhichmodel the webvellfloorflegibilityas

a continuous shell.and as a periodic and segmented plate strmture

representativeof the actualCRT we&ell floor. AS shmn in Fig. 3, three

arrangementsof vent pipes are omsidered. They vary fran the single vent

pipe simultaneouslyexposedb both rigidd flexibleside boundaries,b x

vent pipes exposed b rigid interiorwalls, to three vent pipes exposed to

rigidsideboundariesbut flexibleend walls.
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Fig, 1, Outline of Test Containment
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Fig, 2, CRT IdetwellBoundaries - plan View
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Fig. 3. Geometry of the Wetwell Analyses



Recent mrk has suggestedthat the chuggingprocess is initiatedby a rapid

condmsatim (rarefaction)occurringnear the vent pipe exit. The chug event

is characterizedby a strong but damped pressureoscillatim which exhibits

the facilitydependentwetwellfrequency;thiscan be preceededby a

inn-dampedpressurecscillatim with the ~tic frequencyof the vent pi~.

The source used in this analytical study is thus taken as a

facility-irxlependentnegative pressure ramp at the vent pipe exit. As

expected,it producesa characteristicpositivedynamicpressureresponseat

the wtwell boundary. TIE purposeof this proposedpaper is to discussthe

resultsof the abovedescribedingoinganalysis.
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